Abstract -The aim of our study was to provide a contribution to the research field of critical success factors (CSFs) with a focus on SCM system implementations. Therefore, we conducted a systematic literature review in order to identify CSFs for those projects. On the basis of that review, we conducted interviews within German large-scale enterprises and with consultants experienced with SCM system implementations. As a result, we showed that all the factors found in the literature also affected the success of SCM projects in the studied companies. Additionally, we were able to identify six further CSFs with the interview study. However, within those SCM projects, technological factors gained more importance compared to those factors which influence the success of ERP projects the most. For SCM projects, factors like Data migration, as well as SCM system tests, are even more important than Top management support or Project management, which are the most important factors for ERP projects.
I. INTRODUCTION
oday's enterprises are faced with the globalization of markets and rapid changes in the economy. In order to cope with these conditions, the use of technology, as well as information and communication systems, is almost mandatory. Specifically, the adoption of enterprise resource planning (ERP) systems as standardized systems that encompass the activities of an entire enterprise has become an important factor for today's businesses. The demand for ERP applications has increased for several reasons, including competitive pressure to become low-cost producers, expectations of revenue growth, and the desire to re-engineer businesses to respond to market challenges. A properly selected and implemented ERP system offers several benefits, such as considerable reductions in inventory costs, raw material costs, lead time for customers, production time, and production costs [1] - [4] . Therefore, the majority of enterprises around the world use ERP systems.
However, using ERP systems to optimize "the inside conditions" of an enterprise still may not be sufficient to be competitive in today's business environment. In the last decade and continuing through today, the logistics of an enterprise are strongly influenced by changing business conditions. These conditions have changed dramatically in recent years -e.g., customers expect that companies will respond quickly to their needs and wishes and that these companies will also be very flexible. In addition, the customers more frequently are requiring widely different product variants. In addition to this required variety, there is also a trend towards increasing collaboration with a variety of suppliers and the inclusion of a wide variety of distribution channels, mostly on an international level, caused by increasing globalization. To cope with these requirements, the optimization of enterprises and their processes has to extend beyond the companies' borders; therefore, information systems have to be able to cross these borders, too. Here, the focus lies on optimal planning, management and control of the material, and information flow across the entire value chain [5] . Confronted with these issues, ERP systems are often reaching their functional limits.
One approach to dealing with the needs for joint planning of production and logistics activities across enterprise borders is the supply chain management (SCM) concept. To provide the needed relevant information for adequate planning and calculations and to support the exchange of information between supply chain partners, information systems are essential components within the SCM concept [6] - [8] . As supply chain-wide information systems, SCM systems are becoming increasingly important for enterprises. The increasing importance of SCM systems is also emphasized by the fact that many companies have already implemented such systems, or at least plan to implement these systems in the near future. Therefore, the use of and the need for adequate SCM systems has increased in recent years [9] .
However, the implementation of an information system (e.g., an ERP system or an SCM system) is a complex and time-consuming project during which companies face great opportunities, but at the same time also face enormous risks. To take advantage of the potential opportunities rather than get caught by the risks of these implementation projects, it is essential to focus on those factors that support the successful implementation of an information system [10] , [11] being aware of these factors, a company can positively influence the success of their implementation project and effectively minimize the project's risks [10] . Recalling these so-called critical success factors (CSFs) is of high importance whenever a new information system is to be adopted and implemented or a running system needs to be upgraded or replaced. Errors during the selection, implementation, or maintenance of information systems, wrong implementation approaches, or systems that do not fit the requirements of the enterprise can all cause financial disadvantages or disasters, perhaps even leading to insolvency. E.g., when considering ERP implementation projects, several examples of negative scenarios can be found in the literature (e.g., [12] , [13] ). Here, SCM implementation projects can result in an even more complex project structure since the companies face not only enormous internal challenges but many external challenges as well.
However, literature dealing with SCM projects and their critical success factors can only rarely be found, whereas CSFs of ERP projects have already been considered in numerous scientific publications. Several case studies, surveys, and literature reviews on CSFs of ERP projects have been conducted by different researchers (e.g., [4] , [14] - [17] ).
Hence, considering the increasing importance of the use of SCM systems, the aim of our study was to focus on the implementation of SCM systems, focusing in particular on the differences in CSFs of ERP projects and SCM system implementations. Therefore, we conducted a systematic literature review in order to identify CSFs for SCM projects and to update the existing reviews of CSFs. On the basis of the CSFs we identified, we conducted multiple interviews within German enterprises which have already implemented an SCM system, as well as with consultants from SCM manufacturers with specific experience in SCM projects, in order to obtain insights into the similarities and differences among CSFs for SCM system implementations. Overall, our study was driven by the following research questions: Q1: What are the critical success factors of SCM system implementations?
Q2: What similarities and differences exist between critical success factors for ERP implementation projects and SCM implementation projects? Therefore, the paper is structured as follows. The next section deals with the results of our literature review. We will point out which factors are most important and which factors seem to have little influence on the success of an SCM implementation project. Next, our data collection methodology is described before the results of the interviews are presented and discussed and the research questions are answered. Finally, the paper concludes with a summary of the results and discusses the limitations of our study.
II. LITERATURE REVIEW OF CRITICAL SUCCESS FACTORS FOR SCM PROJECTS
A critical success factor is defined according to [15] as any condition or element that is seen as necessary in order for the system implementation to be successful. As mentioned in the introduction, in order to identify factors that affect the success or failure of ERP projects, several case studies, surveys, and literature reviews have already been conducted by a number of researchers (e.g., [15] , [16] , [18] ). However, most of the literature reviews cannot be reproduced, because descriptions of the review methods and procedures are lacking. Some researchers have pointed out the limitations of the currently available literature review articles, specifically noting that they lack methodological rigor [19] . Therefore, in order to gain insight into the field of CSFs for SCM projects, we conducted a literature review by systematically reviewing articles in five different databases, as well as papers drawn from several international conference proceedings. The literature review to identify the CSFs was performed in several steps, similar to the approach suggested by [20] . Here, we adapted an approach which we have previously used to update the existing CSF frameworks for ERP projects (see [17] , [21] ).
The steps of our review procedure are presented below. An overview is given in Figure 1 with regard to the numbers of papers identified or remaining during/after each step. With each step, the number of papers was reduced according to the assembly of different criteria.
Step 1 & Step 2: The first two steps were to define the sources for the literature review and the search terms for the database-driven review. Therefore, several databases and conference proceedings were first identified. Keywords selected for this search were mostly derived and adapted from the keywords we used for our systematic review of the ERP CSF literature [17] , [21] . To make our review reproducible, we have listed the databases and search terms in Table 1 . Since the WISO database also provides German papers, we used the German translation of most of the search terms as well. For the conferences, only inappropriate search fields and search functionality were provided. Hence, we decided to review the abstracts and titles of the conference papers in this step manually. We used the proceedings of four conferences:
•
International Conference on Information Systems (ICIS) • Americas Conference on Information Systems (AMCIS) • European Conference on Information Systems (ECIS) • Wirtschaftsinformatik (WI)
Step 3: During step 3 we performed the initial search according to step 1 and step 2, and afterwards eliminated duplicate results. The initial search provided 1,388 papers from the databases. After eliminating the duplicates, 1,343 articles remained. From the conference search, 10 papers remained. Altogether, 1,353 papers were identified during the initial search step.
Step 4:
Step 4 included the identification of irrelevant papers. During the initial search, we did not apply any restrictions. The search was not limited to the research field of IS; therefore, papers from other research fields were also included in the results. Thus, these irrelevant papers had to be excluded. Additionally, the majority of SCM papers focused on the implementation of the supply chain management concepts itself without dealing with information systems. Therefore, these papers had to be excluded as well. The identification of these irrelevant papers was done by reviewing the abstracts of the papers and, if necessary, by looking into the paper's content. Of the 1,353 papers, only 30 stemming from the database search remained, along with all 10 conference papers. Together, this yielded a total of 40 papers that were potentially relevant to the field of CSFs for SCM system implementations (see Figure 1 ).
Step 5: The fifth and final step consisted of a detailed analysis of the remaining 40 papers and the identification of the CSFs. Therefore, the content of all papers was reviewed in depth for the purpose of categorizing the identified success factors. Emphasis was placed not only on the wording of these factors, but also on their meaning. After this step, only 13 relevant papers that suggested, discussed or mentioned CSFs of SCM projects remained. In five of these 13 papers, CSFs of SCM projects were directly focused on within the conducted investigation, whereas in the other eight papers CSFs were discussed but these factors were not explicitly investigated with empirical studies. For each paper, the CSFs were captured along with the publication year, the type of data collection used, and the companies (e.g., the number and size) from which the CSFs were derived.
All 13 papers were published between 2000 and 2012. Table 2 shows the distribution of the papers by publication year. As is shown, there are not many papers published per year that deal with CSFs of SCM system implementation projects. Overall, 22 factors influencing the success of SCM system implementations could be identified within the literature review. Table 3 shows the results of our review, i.e., the CSFs identified, ordered by each factor's total number of occurrences in the reviewed papers.
The factors Top management support and involvement, Compatibility of the SCM system, and Data migration / data accuracy are the three most-named factors, with each being mentioned in seven articles.
However, the differences in the CSF frequencies are only minimal and are related to the small number of identified papers. Therefore, to derive CSFs that are important for SCM implementation projects and to realize their different levels of importance is difficult due to the small number of studies focusing solely on these CSFs. Here, the minimal focus paid to SCM system implementations can be clearly seen as a research gap in the SCM system research field. To gain a deeper insight into this research field and to identify further factors not mentioned in the small number of articles, we set up an empirical study focusing on CSFs of SCM system implementations. We investigated these CSFs in depth by interviewing experienced SCM consultants as well as enterprises that have already implemented SCM systems. The results of this interview study will be part of the following sections.
Due to space constraints, detailed descriptions and definitions for each identified factor cannot be given within this article, but will be provided by the first author upon request. 
I. Study Design -Data Collection Methodology
To gain an empirical insight into SCM implementation projects and to gain an understanding of the CSFs for those projects, we used a qualitative exploratory approach within German large-scale enterprises and within German SCM system manufacturers. We chose to focus on German companies due to our cultural background.
The units of analysis in our study are the implementation projects carried out within the enterprises, as well as the SCM projects that the consultants have performed thus far in their careers. For the data collection, we conducted several interviews with members of the SCM implementation project teams and with consultants from German SCM system manufacturers in order to identify the factors that they determined to be relevant for the success of the projects.
During this process, we interviewed employees from nine large-scale enterprises located in Germany. The companies operate in different industry sectors and have implemented different SCM systems. Table 4 gives an overview of the companies and the interviewees. Within these enterprises, different SCM systems have been implemented (which cannot be named directly within this paper for data protection reasons). Four companies have implemented the same SCM system; all the other companies have implemented different systems -some quite small and industry-specific systems and some more widespread systems on the SCM market. Most of the implementation projects took place in the mid2000s. All of the interviewees were somehow directly involved in their respective companies' SCM system implementation projects.
In order to gather and include the SCM system manufacturers' perspectives in our study, we focused on information system manufacturers, with a specific emphasis on SCM implementations. Here, we interviewed three consultants from three different SCM manufacturers. Among the SCM consultants, we were able to interview consultants with longtime experience in several implementation projects.
To gain a deep and detailed view of the enterprises and their structures as well as of the consultants' experiences, we chose semi-structured interviews as our method of data collection. The interviews were conducted in retrospect regarding the SCM projects between July and October 2013. The interviews were designed as partially standardized interviews using open to semi-open questions as initial starting points for the conversation. Both personal (face-toface) interviews and telephone interviews were conducted by the authors. An interview guideline was developed, based on the questions of [22] , who conducted a similar study within the field of ERP implementation projects, and also on the basis of one of our previous CSF studies (in the field of ERP projects), which focused on smaller companies and their experiences in ERP implementations [21] . We changed the questions to align with our identified CSFs (see Table 3 ) to ensure that all of the factors were discussed in the interviews. The interview guideline consisted of more than 30 main questions with further sub-questions that referred to the identified CSFs. These questions were formulated in an open way, so that it would be possible to identify "new" CSFs from the interviews that were not identified in the literature review. This questionnaire was sent to interviewees prior to the interviews to allow them to prepare for their interviews. The complete listing of the formulated questions and their assignment to the success factors is not included in this paper, but will be provided by the first author upon request.
For a better analysis of the results, we recorded all of the interviews (the interviews typically took between 60 and 90 minutes) and transcribed them afterwards. As a first step, non-verbal and para-linguistic elements and other elements that were not relevant to the study were excluded. Next, in order to evaluate the CSFs, the interviews were analyzed with reference to each CSF question block. We matched the answers and statements of the interviewees to the respective factors. Therefore, we had to formulate respective coding rules. Afterwards, each CSF was ranked according to a three-tier scale (2-very important factor; 1-medium important factor; 0-less/non-important factor) and, for a finer classification, according to a five-tier scale (4-very important factor; 3-important factor; 2-factor was seen as relevant; 1-factor was mentioned but not seen as being very relevant; 0-factor was not seen as relevant or important/factor was not mentioned at all). This rating was done regarding the respective statements of the interviewees. We used these two scales to gain a preliminary understanding of whether differences would occur by using a finer/more detailed scale. Here, the five-tier-scale could be seen as more appropriate for determining the different levels of importance for the factors. After setting up this ranking of CSFs, we discussed the factor rating with other researchers in this field to reduce the subjectivity of the rating. Finally, this procedure resulted in a ranking of the CSFs according to the interviewees' statements and answers.
II. Results of the Interviews
For each interview, a ranking of the critical success factors was set up by the authors. A final ranking was created including all interviews and all individual rankings (see Table 5 ). As shown, the top three most important factors for SCM system implementation projects according to our study are Change management, Data migration / data accuracy, SCM system tests and Available resources with around or above 35 out of possible 48 points. Each of the 22 factors stemming from the literature review was mentioned by at least one interviewee.
Additionally, six further factors (Organizational structure, Business process reengineering, Troubleshooting, Knowledge management, Project champion and Vendor's tools and implementation methods) could also be identified during the interviews. These factors are printed in bold in Table 5 .
However, four of these additional factors seem to have less influence on the success of SCM implementation projects, since they are ranked as 20 or lower. Only Organizational structure and Business process reengineering-with nearly or above 30 out of 48 possible points-seem to have at least a medium influence on the SCM project success.
To categorize critical success factors, [18] suggest a matrix scheme. Here, they consider the tactical or strategic direction of the CSFs and divide them into organizational and technological factors [18] . Thus, tactical CSFs relate instead to short-term aspects and goals of the system implementation project itself, whereas strategic factors aim at the long-term impacts of activities with strong connections to the development of the organization in relation to the mission, vision and core competencies of the business activity. Considering the technological and organizational character of the CSFs, the specificity and significance of technological factors are strongly dependent on the SCM systems themselves, whereas organizational factors focus on corporate culture and its environment with its specific processes and structures [18] , [23] , [24] . Table 6 gives an overview of the categorization of the top twelve of the identified CSFs in our study with a focus on their ranking. 4-very important factor; 3-important factor; 2-factor was seen as relevant; 1-factor was mentioned but not seen as being very relevant; 0-factor was not seen as relevant or important/factor was not mentioned at all) / maximum possible rating on the basis of 12 interviews = 48
We oriented around the classification and categorization of the factors according to [23] , [24] . The factors of the top three are highlighted. It is shown that only a few CSFs (2 out of the top 12) are technological factors, whereas more than 50% of the factors (7 out of the top 12) are organizational factors with a strategic characteristic. However, the top 12 factors are spread out among all four categories, although most of them are part of the organizational category. Remarkably, two of the most important factors are part of the technological view. 
Technological
Data migration / data accuracy 2 SCM system tests 3
IV. DISCUSSION
Regarding these factors, the interviewees mostly acknowledge the descriptions of how the factors are summarized in the literature.
By looking at the rankings of the literature review, both at the ranking of the interview study and as a comparison at the ranking of an ERP CSF literature review from a former investigation (see [21] ), the differences become obvious. Table 7 shows the respective top five factors.
As it is shown, the factor Top management support and involvement is always part of the top 5 factors. In both literature reviews this factor is the most important factor for the projects' success. Also, Change management is seen as a very important factor both for ERP projects and for SCM projects (as it is mentioned as the most important factor within the interview study). However, for SCM projects, technological factors (e.g., Data migration / data accuracy and SCM system tests) also seem to have a larger influence on the projects than they have on ERP projects. At least these factors are not ranked very high in the literature review for ERP implementations (see [21] ).
An additional comparison of the results from the literature analysis and the interview study shows that the interviewees named and described twelve out of the 28 CSFs as they are described and defined in the literature, whether for SCM implementations or for ERP implementations. These factors are:
• Business process reengineering Regarding the 16 other factors that are discussed by the interviewees in the way other than how they are described and defined in the literature, we cannot discuss the differences of all 16 factors at this point. However, we will point out these differences for some example factors:
• Top management support and involvement: The support of the top management was not seen as helpful by all interviewees. Some of them even mentioned that this had a negative influence on the project. For these interviewees, a lower level of top management support and less involvement from the managers were seen as beneficial since this would avoid long decision-making processes and other complications. • Skills, knowledge, and expertise: In the literature, experience, training and personal capabilities, skills and knowledge are all seen as positive impact factors on the project's success and can help to avoid errors and mistakes during the various project phases, or at least can lead to fast reactions. In the studied enterprises, the users' skills and knowledge (especially with regard to SCM systems or other software implementation projects) were described as really low. But this lack of experience and knowledge did not have any apparent negative impact on the projects' success.
• Use of a steering committee / Troubleshooting: Clear differences are also shown with respect to the use of a steering committee. According to the literature, it is almost essential to use a steering committee to manage and to supervise the implementation projects. However, only a few companies in our study had at least established some kind of a steering committee. Most of them did not see the necessity for a steering committee. In addition, the project plans of the companies contained no predefined troubleshooting plans or actions, which are seen as a mandatory aspect for software implementations according to the literature.
• Communication: As stated in the literature, in order to have adequate communication within the project teams, within the company itself and among SCM cooperation partners during the entire SCM system implementation, the development of a specific and detailed communication strategy is important. Yet, in the interviewed enterprises communication was done, for example, on a regular basis via meetings or telephone conferences. However, an explicit and specific communication strategy was developed only for one implementation project. Considering the communication, some interviewees also mentioned that it is sometimes easier just to inform the management rather than getting the managers too heavily involved. This again supports the discussion of the factor Top management support and involvement.
V. CONCLUSION AND LIMITATIONS
The aim of our study was to gain insight into the research field of CSFs for SCM implementation projects. Research in the field of software implementation projects and their CSFs provides valuable information that can enhance the degree to which an organization's implementation project succeeds [15] . As a first step, we carried out a systematic literature review to identify CSFs for SCM projects. Our review turned up only a small number of papers focusing on SCM system implementations-we could only identify 13 relevant papers in this research field. From these papers, we derived 22 different CSFs. However, compared to the CSF literature for ERP system projects (a separate literature review yielded 320 papers dealing with 31 different CSFs for ERP projects), this can be seen as a clear lack of research.
Here, to gain a deeper insight into this field, we set up an empirical study with a specific focus on SCM system implementations. We conducted several interviews within large-scale enterprises which have implemented SCM systems and with consultants who have several years of SCM project experience. Using a guideline consisting of more than 30 initial questions about CSFs, we conducted twelve interviews. We found that all 22 factors identified in the literature review were mentioned by at least one interviewee. Additionally, we were able to identify six additional factors during the interviews. Therefore, there are 28 factors which somehow affect the success of SCM system projects. However, contrary to the rankings resulting from an earlier literature review for ERP projects (see [17] and [21] ), we identified factors with a more technological focus as being important for SCM projects. Here, the factors Data migration / data accuracy and SCM system tests are two out of the top three CSFs for SCM implementations. Hence, factors with an organizational characteristic could also be identified as part of the top 5 factors in our interview study (Change management, Available resources, Top management support and involvement, and SCM system acceptance / resistance).
Regarding research question 1 (Q1), we were able to clearly identify 28 factors that have an influence on SCM system implementations. However, we could also show that the importance of the factors for SCM projects differs from the CSFs' ranking for ERP projects (Q2). The implementing companies as well as the SCM system manufacturers have to be aware of these differences in the factors' characteristics, also focusing on technological aspects of the SCM system implementations rather than focusing mainly/only on the organizational factors.
A few limitations of our study must be mentioned as well. For our literature review, we are aware that we cannot be certain that we have identified all relevant papers published in journals and conferences since we made a specific selection of only five databases and four international conferences. Therefore, journals that are not included in our selected databases and the proceedings from other conferences might also provide relevant articles. Another limitation is the coding and ranking of the CSFs. We tried to reduce any subjectivity by formulating coding rules and ranking rules and by discussing the coding of the CSFs with several independent researchers. However, other researchers may code and assess the CSFs in different ways. For the interview study, the interviews conducted and data evaluated represent only an investigation of sample SCM projects in German enterprises. These results are limited to the specifics of these companies and the particular experiences of the consultants. In light of this, we will conduct further case studies and some larger surveys to broaden the results of this investigation.
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